At sufficiently low density, quasi-two-dimensional electron systems in their ground state form Wigner solids. In previous studies of the ground-state energy of such systems (in the absence of an applied magnetic field), the finite extension of electron wave functions in the direction perpendicular to the interface plane has not been considered. The efFect of the 6nite width of envelope functions on the ground-state energy of quasi-two-dimensional Wigner solids is studied in this paper. We evaluate the total Coulomb energy using numerically efficient Jacobi 8-function methods, for a variety of assumed crystal structures. The ground-state energy is found to be rather sensitive to the envelope wave-function width but the crystal structure remains hexagonal.
I. INTRODUCTION
Strongly correlated interacting many-electron systems of reduced dimensionality have become increasingly important in recent years. Progress in fabrication techniques have resulted in the development of new lowdimensional electron systems and devices. In quasi-twodimensional systems, the intriguing quantum features of these materials have been the subject of extensive experimental studies in the low-temperature regime Theo.retical interest has been correspondingly intense.
Our present interest is focused on the quasi-twodimensional electron systems which exist at a GaAsAl Gai As heterojunction or the interface regions in a Si metal-oxide-semiconductor field-efFect transistor. i 2 We are specifically concerned with the ground-state energy at very low density and in zero applied magnetic field. Strictly two-dimensional electron systems have been studied previously within the context of the usual electron gas model. s~A t sufficiently low density, the electrons condense and the ground state is a crystalline Wigner solid. In terms of the parameter r, given by the area per particle A/N = vr(r, ass) = 1/n, where aB is the efFective Bohr radius, the energy Of course, the electron systems which exist at interfaces in systems of present interest are not strictly two dimensional (planar) but have a finite extent in the z direction perpendicular to the plane of the interface. The precise electron density distribution n(x, y, z) may still be taken, ideally, to be uniform in the x, y plane but the extension of the electron distribution in the z direction is determined by details of the confinement mechanism. In principle, the resulting electron density distribution can be obtained by an appropriate self-consistent procedure. is obtained according to Eqs. (12) and (21), by adding (2bg + 33b/8)e /(r, a~) (22) to the entries of Table I (a).
The contribution 2bge /(r, a&) is strictly constant and will be ignored in the following. The contribution (33b/8)e /(r, a~)2 = (33/8) Pe2/r, a~is added to the structure-dependent contributions of Table I (a) to yield the total interface energy per electron listed in Table I (b) . It is seen that the total energy increases as P increases for all cases studied but that the hexagonal lattice structure continues to exhibit the lowest energy. In fact, there is no crossing of any of the total energy curves for any of the lattice structures (in the physical range of P values) although the total energies of different lattice structures become closer to each other as P increases. In Fig. 1 
